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A new method by collection of copper complex with naphthalene was 
proposed for the spectrophotometric determination of trace amounts of 
copper. This method is based on the formation of a yellow complex 
which is quantitatively collected with naphthalene, the dissolution of 
the naphthalene mixture in dimethylformamide and on the absorbance mea-
surement at 420 nm. The yellow solution follows Beer's law at 420 nm 
over the range of 5-90 ~g of copper in 10 ml of dimethylformamide. The 
molar absorptivity is calculated to be 7.0xl03 l'mol-l'cm-l , the sensi-
tivity 0.0091 Mg of copper per cm2 for the absorbance of 0.001. The 
mean absorbance of the 10 samples containing 50 pg of copper wsa 0.550 
with a standard deviation of 2.8xlO-3 or relative standard deviation of 
0.51%. The other factors such as wavelength, pH, amounts of reagent 
and naphthalene, digestion time, shaking time and standing time are 
studied. 
1 Introduction 
5,7-dibromooxine forms water-insoluble complexes with copper, iron, 
titan, gallium, indium, thorium, uran, scandium, alminium, cobalt, lead, 
zirconium, etc. Of these metals, copper reacts with this reagent to 
form a yellow water-insoluble complex. This complex is easily extracted 
with both chloroform and molten naphthalene and the trace amounts of 
copper are determined spectrophotometrically. 
Authors have already been developed a new method which is quantita-
tively collected as metal complex with micro crystalline naphthalene by 
vigorous shaking for several seconds. The collected mixture of the 
complex and naphthalene is separated from aqueous solution, dried in a 
dryer and dissolved in dimethylformamide. The absorbance of the so-
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lution is measured at 420 nm against the reagent blank and the trace 
amounts of copper are determined from a calibration curve. 
The present paper describes a detailed investigation of the deter-
mination of copper at trace levels by collection of the copper-5,7-di-
bromooxine complex with micro crystalline naphthalene. 
2 Experimental method 
2.1 Reagents 
Standard copper solution, 5 ppm. Prepared by diluting standard 
copper stock solution(lOOO ppm) to 1000 ml with doubly distilled water. 
5,7-dibromooxine solution, 0.05%. Prepared by dissolving 0.05 g of 
5,7-dibromooxine in 100 ml of ethanol. 
Buffer solution was prepared from 1M acetic acid and 1M ammonium 
acetate solution, or 1M ammonia water and 1M ammonium acetaet solution. 
All other reagents were analytical reagent-grade materials. 
The water used was deionized water. 
2.2 Apparatus 
The absorbance measurements were performed on a Hitachi 200-20 spec-
trophotometer, in matched 10 mm glass cells. The pH values of the so-
lutions were measured with a Toa-Dempa HM-5A, equipped with glass and 
calomel electrodes. 
2.3 General procedure 
To about 40 ml of each test solution containing 1-9 ml of 5 ppm 
copper solution in a 100-ml tightly stoppered Erlenmeyer flask, were 
added 4.0 ml of 0.05% 5',7 -dibromooxine solution and 2.0 ml of the buffer 
solution(pH 9.5). Mix the solution well and stand it for 2 min. After 
2.0 ml of 20% naphthalene-acetone solution were added, the mixing so-
lution was shaked for 30 seconds. Filter it through a funnel with a 
disc shaped filter(No. filter paper) by aspiration. Wash with water 
and dryin a dryer. Then dissolve it in dimethylformamide and make up 
to 10 mI. Measure the absorbance of the solution in 10 mm glass cells 
against the raegent blank prepared similarly. 
3.1 Absorption spectra 
Copper in the solution containing 50 ~g of copper was collected with 
micro crystalline naphthalene as the complex of 5,7-dibromooxine at pH 
8.5. The mixture of copper complex and naphthalene was dissolved in 
dimethylformamide, and the absorbance of the solution was measured at 
various wavelengths between 330 and 490 nm. The result obtained is 
shown in Fig. 1. Curves 1 and 2 show the absorption spectra of the rea-
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gent blank and the copper complex, respectively. The curve of the 
complex has a maximum at 420 nm, beyond which the absorbance decreases 
sharply and becomes insignificant beyond 490 nm. Wavelength 420 nm 
was selected for the absorbance measurement. 
3.2 Effect of pH 
According to the recommended procedure described above, the effect 
of pH on the absorbance of the complex was studied with solution con-
taining 50 ~g of copper, 4.0 ml of 0.05% 5,7-dibromooxine solution and 
2.0 ml of the huffer solution(pH 8.5). The pH values of the solution 
were measured after collection of the complex. The result obtained is 
shown in Fig. 2. A definite and maximum absorbance was obtained in the 
pH range of 1.9-10.0. Therefore, the pH of the solution was adjusted 
to 8.5 for the absorbance measurement. 
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FIG. I ABSORPTION SPECTRA OF REAGENT AND 
COPPER COMPLEX IN NAPHTHALENE-DMF SOLUTION 
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FIG. 2 EFFECT OF pH 
Cu : 50 pG i WAVELENGTH: 420 NM j 0.05% 5)7-
DIBROMO-OXINE :4.0 ML j DIGESTION TIME: 2 MIN 
SHAKING TIME: I MIN j STANDING TIME : 10 MIN 
REFERENCE : REAGENT BLANK 
3.3 Effect of reagent concentration 
The various amounts of 5,7-dibromooxine were added to the solution 
containing 50 pg of copper at pH 8.5 and the collection of the complex 
was performed according to the recommended procedure. Figure 3 shows 
the effect of the reagent concentration on the absorbance of the complex. 
The absorbance increases with increasing amount of the reagent up to 
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3.0 ml of 0.05% solution and the addition of 3.0-7.0 ml of this so-
lution did not give the change in the absorbance. Therefore, 4.0 ml of 
0.05% solution were added for the absorbance measurement. 
3.4 Effect of buffer solution 
The effect of the addition of the buffer solution on the absorbance 
was investigated between 0.5 and 5.0 mI. From the experimental result, 
the absorbance was no change by addition of the buffer solution of up to 
5.0 mI. Therefore, 2.0 ml of the buffer solution were added for the 
absorbance measurement. 
3.5 Effect of digestion time 
The test solution containing the copper complex was digested at room 
temperature, and the collection of the complex with naphthalene was per-
formed according to the recommended procedure. From the experimental 
result, the digestion was found to be unnecessary. Therefore, 2 min of 
digestion time were selected for the absorbance measurement. 
3.6 Effect of naphthalene concentration 
The effect of the amount of naphthalene on the collection of the 
complex was investigated, and some of the result obtained are shown in 
Fig. 4. It indicates that the absorbance becomes almost constant by 
addition of 0.1-3.0 ml of 20% naphthalene-acetone solution. Therefore, 
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2.0 ml of 20% naphthalene solution were used as the most suitable amounts 
for the complete collection of the complex. 
3.7 Effect of shaking time 
2.0 ml of 20% naphthalene-acetone solution were added to the solution 
containing the complex, and the effect of the shaking time on the absor-
bance studied between 0 and 2 min. It was found from the experimental 
result that the collection of the complex was rapidly attained by vigor-
ous shaking for several seconds. 
3.8 Effect of standing time 
The mixture of the copper complex and naphthalene was dissolved in 
dimethylformamide, and the effect of the standing time on the absorbance 
was examined. A time-stability study showed no absorbance change for 
at least 22 hrs in naphthalene-dimethylformamide solution containing 
the complex. 
3.9 Calibration curve 
The calibration curve obtained by recommended procedure was linear 
over the range of 5-90 ~g of copper in 10 ml of dimethylformamide. The 
molar absorptivity of the complex was 7.0Xl03 l·mol-l.cm-l at 420 nm, 
the sensitivity being 0.0091 ~g of copper per cm2 for an absorbance of 
0.001. The mean absorbance of ten sample solution containing 50 ~g of 
copper was 0.550 with a standard deviation of 2.8xlO-3 or relative 
standard deviation of 0.51%. 
3.10 Choice of solvent 
The various organic solvents 
were used in an attempt to dissolve 
the mixture of the complex and 
naphthalene. From the experimental 
results, the complex is soluble in 
chlorobenzene, o-dichlorobenzene, 
dioxane and DMSO, soluble in chloro-
form on heating, but insoluble in 
benzene, toluene, xylene, MIBK, 
acetonitrile, acetone and dichloro-
ethane. 
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FIG. 5 CALIBRATION CURVE FOR COPPER 
WAVELENGTH : 420 NM ; pH : 8.5 ; 0.05% 5,7-
DIBROMO-OXINE :4.0 ML ; DIGESTION TIME: 
2 MIN; 20% NAPHTHALENE-ACETONE : 2.0 ML 
REFERENCE : REAGENT BLANK 
16 
